METHOD OF AND APPARATUS FOR RE2U5ING 



FIELD OF THE INVENTION 

The present invention relates to a method of and 
5 apparatus for reading to be used in POS (point of sales) 
system or distribution control , and ins tailed , for example, 
at a shop cashier counter for optically reading article 
barcodes given to articles. More particularly this 
invention relates to a method of and apparatus for reading 
10 that may be controllable according to personal 
characteristics such as habits or rhythm of operators. 

BACKGROUND OF THE INVENTION 

Recently, in POS system or distribution control, it 

15 is widely practiced to read the barcodes attached to articles 
(''article barcode") by using a barcode reader, and process 
and manage merchandise accounting settlement. 

Fig. 19 explains operation by using a conventional 
barcode reader 20. The cashier counter 10 is installed in 

20 the shop, and this is the counter where the customer 50 
purchasing the article 70 in the shop pays for the purchase 
amount of the article. The barcode reader 20 is installed 
for optically recording the article barcode 71 attached to 
the article 70. 

25 Fig. 20 shows in detail the article barcode 71 . The 



article barcode 71 is composed of white bars (having high 
reflectivity) for reflecting the beam (laser light) emitted 
from the barcode reader 20, and black bars (having low 
reflectivity) for absorbing the beam according to the 
5 arrangement specif ied in JAN (Japan Article Number) standard. 
Other barcode standards include UPC (Universal Product Code) 
and EAN (European Article Number) . 

The article barcode 71 expresses, from left to right 
in the diagram, characters of "49" corresponding to the 
10 country code, "02100" to the article manufacturer code, 
"03139" to the article item code, and "4" to the check digit 
code . 

The casing 21 incorporates the reading window 22 and 
the operation panel 23. The reading window 22 is made of 

15 reinforced glass or the like, and has a function of guiding 
the beam (laser light) emitted from an optical unit (not 
shown) built in the casing 21 into an upper reading space, 
and a function of guiding the reflection beam reflected by 
the article barcode 71 existing in the reading space into 

20 the optical unit . The operation panel 23 comprises function 
keys , numeric keys , and others , and used for various settings 
and inputs. 

An electric configuration of the barcode reader 20 
is explained by referring to Fig. 21. In the diagram, same 
25 parts as in Fig. 19 are identified with same reference 



numerals. In the barcode reader 20, an optical unit 24 has 
a function of emitting beams Bl, B2 , and B3 of laser light 
sequentially and continuously to the reading window 22. 

The optical unit 24 also has a function of receiving 
5 reflected beam Rl , R2 , or R3 of any one of beams of Bl, B2 , 
andB3 ref lectedby the article barcode 71 through the reading 
window 22, and issuing as reflected beam signal Sri, Sr2 , 
or SrS. 

More specifically, the optical unit 24 for realizing 
10 this function comprises a laser light generator for 
generating laser light , a polygon mirror having a reflecting 
plane, a motor for rotating and driving the polygon mirror, 
and a trihedral mirror for dividing the laser light reflected 
by the polygonmirror into beams Bl , B2 , andB3, and ref lecting 
15 toward the reading window 22. The optical unit 24 has a 
reflected beam detector for receiving reflected beam Rl , 
R2 , or R3 , and converting into reflected beam signal Sri, 
Sr2, or SrS. 

The barcode demodulator 25 executes demodulation 
20 process of generating demodulated data corresponding to the 
characters of the article barcode 71, on the basis of the 
reflected beam signal Sri, Sr2, or SrS. 

This barcode demodulator 25 comprises an A/D 
(Analog/Digital) converter for converting reflected beam 
25 signal Sri, Sr2 , or SrS into digital data, and a bar width 



counter for counting the black bar width and white bar width 
of black bars and white bars of the article barcode 71. 

The barcode demodulator 25 further comprises a 
demodulator for demodulating the characters of the article 
5 barcode 71, and obtaining the demodulation result as 
demodulated data, on the basis of the demodulation table 
showing the correlative relation of the combination of black 
' bar width and white bar width and the characters, and the 
demodulation table of the counting result of the bar width 
10 counter. 

The controller 26 controls output of laser light in 
the optical unit 24, controls payment on the basis of 
demodulated data from the barcode demodulator 25, and 
controls communication with outside. The speaker 27 

15 generates a reading sound upon completion of reading of 
article barcode 71. 

The setting unit 28 sets, for example, operation 
interval, reading time, double read ban time, volume and/or 
tone of reading sound, and other setting information 

20 (parameters) as default values . In this barcode reader 20 , 
only the person in charge of the manufacturer of the barcode 
reader 20 is allowed to set initially or set again the setting 
information . 

Fig . 2 2A is a time chart showing the operation interval , 
25 reading time , and double read ban time composing the setting 



information. In the diagram, operation interval Tla is an 
effective time interval from operation for reading an article 
barcode given to a certain article (for example, first 
article) (time tla) to operation for reading an article 
barcode given to other article (for example, second article) 

(time t3a) . In this operation interval Tla, only one 
operation is valid for one kind of article. 

That is, in this operation interval Tla, if two 
operations are attempted consecutively for two articles of 
different kinds, only the first operation is valid. The 

second operation is invalid. This is intended to prevent 

reading error due to mixing of reading results of barcodes 

given to two different articles. 

Reading time T2a is an effective time from start of 

reading of a barcode given to a certain article (for example, 

first article) (time tla) until end of reading (time t2a) . 

In this operation interval T2a, only one operation is valid 

for a same article. 

That is, in this reading time T2a, if two operations 

are attempted consecutively for one article, only the first 

operation is valid. The second operation is invalid . This 

is intended to prevent double reading of a barcode concerning 

a same article. 

Double read ban time T3a is a duration from end time 

of reading time T2a (time t2a) till end time of operation 



interval Tla (time t3a) , and this is the time to ban double 
reading of a same article. Therefore, operation in the 
double read ban time T3a is invalid. 

Thus, in the conventional barcode reader 20, the 
5 operation interval , reading time, double read ban time , and 
volume and/ or tone are set by default as setting information . 
Therefore, the operator is requested to operate according 
to the setting information. 

The memory unit 29 stores the setting information set 

10 in the setting unit 28 (operation interval, reading time, 
double read ban time, and volume and/or tone) . The display 
unit 30 is a CRT (Cathode-Ray Tube) or LCD (Liquid Crystal 
Display) , which displays the article name, subtotal amount 
and total amount to the customer. The interface 31 makes 

15 communications with an external device. A bus 32 connects 
the parts . 

The host device 33 is connected to the interface 31. 
In a shop having many cashier counters , many barcode readers , 
not shown, are connected to the host device 33. 

20 The host device 33 is installed in the shop, and 

collects and processes POS data relating to sales, article 
stock information, and others from the barcode reader 20. 
The host device 33 is connected to the upper level device 
34. In a company running a plurality of shops, a plurality 

25 of host devices (at a plurality of s-hops) are connected to 



the upper level device 34. The upper level device 34 is 
to collect and process POS data of each shop. 

In this configuration, when the customer 50 shown in 
Fig. 19 puts a shopping basket 60 containing a plurality 
5 of articles (not shown) including the article 7 0 on a cashier 
counter 10, the operator 40 picks up one article from the 
shopping basket 60 , moves it from right to left in the drawing 
in the reading space above the reading window 22 (this 
operation is scanning) , and puts it into a shopping basket 

10 80 at the left side, and this operation is repeated as many 
times as the number of articles. 

While the final article 70 taken out from the shopping 
basket 60 is being passed through the reading space above 
the reading window 22 shown in Fig. 21, at a certain time, 

15 one of beams Bl , B2 , and B3 sequentially emitted from the 
optical unit 24 through the reading window 22, for example, 
beam Bl is reflected by the article barcode 71 . As a result, 
reflected beam Rl corresponding to beam Bl is received in 
the optical unit 24 through the reading window 22. From 

20 this optical unit 24, reflectedbeam signal Sri corresponding 
to reflected beam Rl is issued to the barcode demodulator 
25 through the bus 32. 

In the barcode modulator 25, the characters 
(^M902100031394") of the article barcode 71 (see Fig. 20) 

25 are demodulated according to the reflected beam signal Sri , 



and the demodulated data is issued to the controller 26. 
The controller 26, according to the demodulated data, 
executes processing for displaying the price of the article 
70 or total amount in the display unit 30. 
5 In the operation by the operator 40, the operation 

interval Tla, reading time T2a, and double read ban time 
T3a shown in Fig. 22A are applied. 

Therefore, if article barcodes of different kinds are 
read twice within the operation interval Tla, or a barcode 
10 of a same article is read twice within the reading time T2 , 
or a barcode is read within the double read ban time T3a, 
it results in a reading error, and operation must be done 
again . 

As explained by referring to Fig. 22A, in the 
15 conventional barcode reader 20, the operation interval, 
reading time, and double read ban time are fixed values and 
set as the setting information about the operation, and after 
setting, if operation is not done according to the setting 
information, it results in a reading error. 
20 Therefore, in an existing shop, a new operator must 

be trained and educated to get accustomed to the rhythm of 
the fixed operation conforming to the setting information, 
and it has been attempted to lower the reading error rate 
and raise the operation efficiency. In the conventional 
25 barcode reader 20, the operator must follow the rhythm of 



the operation set uniformly at the apparatus side. 

However, individual operators differ in the sense of 
rhythm, habitual manner in operation, andpersonal features, 
and there is an individual difference in the results of 
5 training and education. 

That is, an operator having a good sense of rhythm 
is quick to get accustomed to the rhythm of the barcode reader 
20 side, and tends to be lower in reading error rate. By 
contrast, an operator lacking a sense of rhythm or having 

10 a habitual manner causing reading error tends to be higher 
in reading err^r rate. Moreover, in the case of an operator 
high in reading error rate, the customer is forced to wait 
while repeating the operation, and the quality of customer 
service is lov^ered. 

15 The problem is described by referring to Fig. 22A and 

Fig. 22B. Fig. 22A is a time chart showing an ideal setting 
information (operation interval Tla, reading time T2a, and 
double read ban time T3a) suited to the personal features 
of Mr. Yamada (an operator) . 

20 Fig. 22B is a time chart showing an ideal setting 

information (operation interval Tib, reading time T2b, and 
double read ban time T3b) suited to the personal features 
of Mr. Suzuki (other operator) . The operation interval Tib , 
reading time T2b, and double read ban time T3b correspond 

25 to the operation interval Tla, reading time T2a, and double 

9 



read ban time T3a shown in Fig. 22A. 

The operation interval Tib, reading time T2b, and 
double read ban time T3b are shorter than the operation 
interval Tla, reading time T2a, and double read ban time 
T3a shown in Fig. 22A. Therefore, by nature, Mr. Suzuki 
is quicker in action than Mr. Yamada, and is hence higher 
in efficiency. 

However, when Mr. Suzuki operates in the environments 
by the default setting information of the barcode reader 
20 suited to Mr. Yamada shown in Fig. 22A, since reading 
of second article starts (time t3b. Fig. 22B) within the 
double read ban time T3a (time t2a to time t3a) shown in 
Fig. 22A, a reading error occurs. In such environments, 
the number of articles being read per unit time is decreased, 
and contrary to the actual ability, the operation efficiency 
of Mr. Suzuki is lowered. 

Also in the individual barcode reader 20, the volume 
and/or tone of the reading sound is fixed as setting 
information. Therefore, every operator hears the reading 
sound of same volume and/or tone at every operation whether 
consciously or not. 

Hitherto, since whether sound is good or bad depends 
on personal preference, reading sound of same volume and/or 
tone may comfortable to one operator, but may be unpleasant 
for other operator. 



If operation is continued in an unpleasant atmosphere , 
the operator is stressed, and the working efficiency which 
is known to be closely related with the stress is lowered, 
the rhythm of operation is disturbed, and reading errors 

5 may occur frequently. 

In the conventional barcode reader 20, operator's 
personal features such rhythm, habitual manner and 
preference are ignored, and the operator is forced to get 
accustomed to the fixed operation rhythm and reading sound 

0 of the apparatus side, and it may lead to increase of reading 
error rate and decline of operation efficiency. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide the method 
5 of and apparatus for reading capable of lowering the code 
reading error rate and increasing the efficiency. 

The apparatus according to one aspect of this invention 
comprises a reading unit which reads a code given to a 
commodity; an individual operator setting information 
0 collecting unit which collects individual operator setting 
information depending on personal features of operators 
engaged in operation for reading the code; a setting unit 
which sets operation standard on the basis of the individual 
operator setting information corresponding to a specific 
5 operator before the operation; and a monitoring unit which 

11 



monitors whether the operation relating to the operator 
conforms to the operation standard or not. 

The apparatus according to another aspect of this 
invention comprises a reading unit which reads a code given 
5 to a commodity by using at least one beam of the plurality 
of beams ; and a frequent beam specifying unit which specifies 
the most frequently used beam of the plurality of beams owing 
to the personal features of the operator in the operation 
for reading the code. The reading unit reads the code by 

10 using the specified beam preferentially. 

The apparatus according to still another aspect of 
this invention comprises a readingunitwhich reads pertinent 
individual operator setting information from a portable 
recording medium recording individual operator setting 

15 information depending on personal features of operators 
engaged in operation for reading the code; a setting unit 
which sets operation standard on the basis of the read 
individual operator setting information; and a processing 
unit which processes the code reading on the basis of the 

20 set operation standard. 

The apparatus according to still another aspect of 
this invention comprises a storing unit which stores 
, individual operator setting information depending on 
personal features of operators engaged in operation for 

25 reading the code; a setting unit which sets operation 



standard on the basis of the stored individual operator 
setting information; and a processing unit which processes 
the code reading on the basis of the set operation standard. 

The apparatus according to still another aspect of 
5 this invention comprises a collecting unit which collects 
individual operator setting information depending on 
personal features of operators engaged in operation for 
reading the code; a setting unit which sets operation 
standard on the basis of the collected individual operator 

10 setting information; and a processing unit which processes 
the code reading on the basis of the set operation standard. 

The method according to still another aspect of this 
invention comprises the steps of reading a code given to 
a commodity; collecting individual operator setting 

15 information depending on personal features of operators 
engaged in operation for reading the code; setting operation 
standard on the basis of the individual operator setting 
information corresponding to a specific operator before the 
operation; and monitoring whether the operation relating 

20 to the operator conforms to the operation standard or not. 

The method according to still another aspect of this 
invention comprises the steps of reading a code given to 
a commodity by using at least one beam of the plurality of 
beams; and specifying the most frequently used beam of the 

25 plurality of beams owing to the personal features of the 



operator in the operation for reading the code. The code 
is read in the reading step by using the specified beam 
preferentially . 

Other objects and features of this invention will 
5 become apparent from the following description with 
reference to the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing an overall 
10 configuration of a first embodiment of the invention; 

Fig. 2 is a side view showing a schematic configuration 
of optical unit 200 in barcode reader 100 shown in Fig. 1; 

Fig. 3 is a plan of optical unit 200 shown in Fig. 

2 ; 

15 Fig. 4 is a block diagram of electric configuration 

of the first embodiment; 

Fig. 5 is a diagram showing an example of default 
setting information database 700 in the first embodiment; 
Fig. 6 is a diagram showing an example of individual 
20 operator setting information database 800 in the first 
embodiment ; 

Fig. 7 is a flowchart explaining the operation in the 
first embodiment; 

Fig. 8 is a flowchart explaining the ordinary mode 
25 process shown in Fig. 7 and Fig. 18; 



Fig. 9 is a diagram showing an example of volume and/or 
tone setting screen 900 in the first embodiment; 

Fig. 10 is a block diagram of electric configuration 
of a second embodiment of the invention; 
5 Fig. 11 is a diagram showing an example of individual 

operator setting information database 1100 in the second 
embodiment; 

Fig. 12 is a flowchart explaining the operation in 
the second embodiment; 
10 Fig. 13 is a flowchart explaining the ordinary mode 

process shown in Fig. 12; 

Fig. 14 is a plan of optical unit 1200 in a third 
embodiment of the invention; 

Fig. 15 is a block diagram of electric configuration 
15 of the third embodiment; 

Fig. 16 is a diagram showing beam boundary signals 
Ssl to Ss3 and reflected beam signals Sri to Sr3 shown in 
Fig. 15; 

Fig. 17 is a diagram showing an example of individual 
20 operator setting information database 1400 in the third 
embodiment ; 

Fig. 18 is a flowchart explaining the operation in 
the third embodiment; 

Fig . 19 is an explanatory diagram of operation by using 
25 a conventional barcode reader 20; 



Fig. 20 is a diagram showing article barcode 19 shown 
in Fig. 19 ; 

Fig. 21 is a block diagram of electric configuration 
of the barcode reader 20 shown in Fig. 19; and 
5 Fig. 22A and Fig. 22B are time charts for explaining 

the setting information and problems in the barcode reader 
20 shown in Fig. 21. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
10 Embodiments of the method of and apparatus for reading 

according to the present invention will be explained in 

detail below. 

Fig. 1 is a perspective view showing an overall 

configuration of a first embodiment of the invention. The 
15 barcode reader 100 is installed at a cashier counter (not 

shown) in a shop, and is an apparatus for optically reading, 

for example, the article barcode 71 attached to the article 

70. The article barcode 71 is same as the one shown in Fig. 

20 . 

20 The reading window 103 is provided on the reading panel 

102 of the casing 101. The reading window 103 is made of 
reinforced glass or the like, and has a function of guiding 
beams Bl , B2 , and B3 in three directions continuously emitted 
at specific time intervals from an optical unit 200 shown 

25 in Fig. 2 and Fig. 3 incorporated in the casing 101, upward 



to a reading space. The reading window 103 also has a 
function of guiding reflected beam Rl , R2 , or R3 reflected 
by the article barcode 71 existing in the reading space, 
toward the optical unit 200. 
5 When reading the article barcode 71 of the article 

70, the operator moves the article barcode 71 in the reading 
space above the reading window 103, for example, from left 
to right in the drawing. The casing 101 further includes 
an operation panel 104 . This operation panel 104 has various 

10 function keys , numeric keys and others , and is used in various 
settings and inputs. 

The configuration of the optical unit 200 incorporated 
in the casing 101 is explained by referring to Fig. 2 and 
Fig. 3. Fig. 2 is a side view showing a schematic 

15 configuration of the optical unit 200 in the barcode reader 
100 shown in Fig. 1. Fig. 3 is a plan of configuration of 
the optical unit 200 shown in Fig. 2. In these drawings, 
the same parts as in Fig . 1 are identified with same reference 
numerals. In Fig. 2 and Fig. 3, lens parts are not shown 

20 in order to simplify the explanation. 

In the optical unit 200 shown in Fig. 2, a laser 
generator 201 is a laser diode or the like, and generates 
laser light LI. A polygon mirror 202 is a polygon having 
the plurality of reflection planes {see Fig. 3) , and reflects 

25 the laser light Ll from the laser generator 201 as laser 



light L2 . This laser light L2 is varied in the angle of 
reflection planes as the polygon mirror 202 is rotated and 
driven by a motor 203 as shown in Fig. 3, and is scanned 
within a horizontal plane. 
5 A trihedral mirror 204 is composed of three mirrors 

206i to 2O63, for example, arranged so as to be adjacent 
to each other at a specified angle within a horizontal plane 
as shown in Fig. 3. The trihedral mirror 204 reflects the 
laser light L2 scanned by the polygon mirror 202 in the 

10 horizontal plane toward the reading window 103 (see Fig. 
1) consecutively and sequentially in three directions as 
beams Bl , B2 , and 83. 

Back to Fig. 2 , a reflected beam detector 205 receives 
reflected be am Rl , R2 , or R3 reflected by the article barcode 

15 71 out of the beams Bl , B2 , and B3 , and converts into reflected 
beam signal Sri, Sr2, or Sr3 . The reflected beam detector 
205 is, for example, a photo diode. 

Fig. 4 is a block diagram of electric configuration 
of the first embodiment of the invention. In the diagram, 

20 same parts as shown in Fig. 1 to Fig. 3 are identified with 
same reference numerals , and detailed description is omitted. 
In the barcode reader 100 shown in the diagram, the optical 
unit 200, having the parts shown in Fig. 2, functions to 
emit beams Bl , B2 , and B3 in three directions as laser light, 

25 sequentially and consecutively toward the reading window 



103 at specific time intervals. 

The optical unit 200 also has a function of receiving 
reflected beam Rl , R2 , or R3 reflected by the article barcode 
71 out of the beams Bl , B2 , and 33 through the reading window 
5 103, and issuing as reflected beam signal Sri, Sr2 , or Sr3. 

A barcode demodulator 110 produces demodulated data 
corresponding to the characters of the article barcode 71 
on the basis of the reflected beam signal Sri , Sr2 , or Sr3 . 
The barcode demodulator 110, same as the barcode 

10 demodulator 25 (see Fig. 21) , comprises an A/D converter 
for converting reflected beam signal Sri, Sr2 , or Sr3 into 
digital data, and a bar width counter for counting the black 
bar width and white bar width of black bars and white bars 
of the article barcode 71 according to the digital data. 

15 The barcode demodulator 110 further comprises a 

demodulation table showing corresponding relation of the 
combination of black bar width and white bar width and the 
characters, and a demodulator for demodulating the 
characters of the article barcode 71 on the basis of the 

20 count results of bar width counter and modulation table, 
and producing the demodulation result as demodulated data. 

A controller 111 controls output of laser light LI 
in the laser generator 201 {see Fig. 2) , controls payment 
according to demodulated data from the barcode demodulator 

25 110, and controls communications with outside. A speaker 



112 generates a reading sound upon completion of reading 
of the article barcode 71. 

A setting unit 113 is for setting the operation interval , 
reading time, double read ban time, volume and/or tone of 
5 reading sound, and other setting information as explained 
in Fig. 22A (hereinafter called default setting 
information) as default values as operation standard. The 
operation standard is the reference for barcode reading error . 
In the barcode reader 100, herein, only the person in charge 
10 of the manufacturer of the barcode reader 100 is authorized 
to set initially or set again the default setting 
information . 

A memory unit 114 stores a default setting information 
database 700 (see Fig. 5) , an individual operator setting 

15 information database 800 (see Fig. 6), and others. The 
default setting information database 700 shown in Fig. 5 
is a database for storing the default setting information 
set in the setting unit 113 (operation interval, reading 
time , double read ban time , and volume and/ or tone of reading 

20 sound) . 

Specifically, the default setting information 
database 700 has fields fixed by the person in charge of 
the manufacturer as default values in the barcode reader 
100, such as fields for "operation interval" , " reading time " , 
25 "double read ban time", "volume", and "tone". 



The "operation interval" corresponds to the operation 
interval Tla shown in Fig. 22A, and is the information about 
an effective time interval from operation for reading an 
article barcode given to a certain article (for example, 
5 first article) (time tla) to operation for reading an article 
barcode given to other article (for example , second article) 
(time t3a) . 

The "reading time" corresponds to reading time T2a 
shown in Fig. 22A, and is the information about an effective 

10 time from start of reading of a barcode given to a certain 
article (for example, first article) (time tla) until end 
of reading (time t2a) . 

The "double read ban time" corresponds to double read 
ban time T3a shown in Fig. 22A, and is the information about 

15 a duration from end time of reading time T2a (time t2a) till 
end time of operation interval Tla (time t3a) , and in other 
words this is the information about the time to ban double 
reading of a same article. 

The ''volume" is the information about the volume of 

20 reading sound of barcode. The ''volume" is set as default 
value by the person in charge of the manufacture in any one 
of, for example, five ranks from 1 to 5 (from small value 
to large volume) . The "tone" is the information about the 
tone of reading sound of barcode. The "tone" is set as 

25 default value by the person in charge of the manufacture 



in any one of, for example, five ranks from A to E (from 
stiff tone to soft tone) . 

The individual operator setting information database 
800 shown in Fig. 6 is a database for storing setting 
5 information corresponding to personal features of operator 
such as rhythm, habitual manner and preference (hereinafter 
called individual operator setting information) . The 
individual operator setting information is the average of 
measured values when the operator actually operates to read 
10 the barcode the plurality of times. Therefore, the 
individual operator setting information differs in each 
operator . 

The individual operator setting information database 
800 has fields for "operator ID" , '^operator name " , "operation 

15 interval", "reading time", "double read ban time", "tone", 
and "volume". 

The "operator ID" is the information for identifying 
the operator. The "operator name" is the information about 
the name of the operator. The "operation interval" 

20 corresponds to the operation interval Tla shown in Fig. 22A. 
Herein, however, the "operation interval" is the information 
about the average of results of the plurality of measurements 
of the effective time interval from operation about one 
article until operation about next article. 

25 The "reading time" corresponds to the reading time 



T2a shown in Fig. 22A. Herein, however, the "reading time" 
is the information about the average of results of the 
plurality of measurements of the effective time from start 
to end of reading of an article barcode given to a certain 
5 article. 

The "double read ban time" corresponds to the double 
read ban time T3a shown in Fig. 22A. Herein, however, the 
"double read ban time" is the information about the time 
from the end time of the "reading time" (average) to end 

10 time of the "operation interval" (average) . 

The "volume" is synonymous with the "volume" of the 
default setting information database 700 (see Fig. 5) . 
However, the difference is that the "volume" is set by the 
operator. The "tone" is synonymous with the "tone" of the 

15 default setting information database 700 (see Fig. 5) . 
However, the difference is that the "tone" is set by the 
operator . 

An IC card reader /writer 115 has a function of writing 
information into an IC card 400 , and a function of reading 

20 information from the IC card 400 . The IC card 4 0 0 is a plastic 
card of a specified size (54 mm x 86 mm x 0.2 to 3 mm) , 
incorporating an IC (Integrated Circuit) chip composing 
microcomputer a memories, and functions as a portable 
recording medium. 

25 The IC card 400 has a terminal for connection with 



the IC card reader /writer 115. The microcomputer controls 
the interface with the IC card reader /writer 115 connected 
to the terminal, and controls the access to the memory. The 
IC card 400 is carried by the operator. In the first 
5 embodiment, the individual operator setting information 
(see Fig. 6) corresponding to the operator is written into 
the IC card 400. 

Adisplay unit 116 is CRT, LCD or the like, and displays 
the article name , subtotal , and total amount to the customer . 

10 An interface 117 is a communication interface with an 
external device. A bus 118 connects the parts. 

A host device 500 is connected to the interface 117. 
In a shop where a plurality of cashier counters are installed, 
a plurality of barcode readers not shown are connected to 

15 the host device 500. 

The host device 500 is installed in the shop, and is 
an apparatus for collecting and processing the POS data about 
sales and article stock information from the barcode reader 
100. A memory device 501 is disposed in the host device 

20 500 , and stores POS data and various information. An input 
device 502 is keyboard, mouse and others used in various 
inputs , and is connected to the host device 500 . A display 
device 503 is a CRT, LCD or the like for displaying various 
information, and is connected to the host device 500. 

25 The host device 500 is connected to the upper level 



device 600. In a company running a plurality of shops, a 
plurality of host devices (at a plurality of shops) are 
connected to the upper level device 600. The upper level 
device 600 is to collect and process POS data of each shop. 
5 A memory unit 601 is provided in the upper level device 600 , 
and stores POS data and various information. 

An employee card 300 is similar to an identification 
card printing an operator barcode 301 corresponding to the 
"operator ID" (see Fig. 6) , and is attached to the breast 

10 pocket or the like of the operator by means of a safety pin. 

The operation of the first embodiment is explained 
while referring to the flowcharts shown in Fig. 7 and Fig. 
8 and the diagram in Fig. 9. In the following operation, 
there are two modes, that is, individual operator setting 

15 information collecting mode, and ordinary mode. The 
individual operator setting information collecting mode is 
a mode for collecting the individual operator setting 
information (see Fig. 6) , on the basis of the measured values 
of actual operation. 

20 The ordinary mode is a mode for setting the operation 

standard used actually in daily transactions on the basis 
of either the individual operator setting information or 
default information (see Fig. 5) . 

First, the individual operator setting information 

25 collecting mode is explained. At step SAl shown in Fig. 



7 , the controller 111 shown in Fig. 4 judges if the individual 
operator setting information collecting command is entered 
from the operation panel 104 or not. This individual 
operator setting information collecting command is a command 
5 for instructing mode change from the ordinary mode to the 
individual operator setting information collecting mode. 

Herein, in the case of collecting the individual 
operator setting information about Mr . Yaraada as the operator 
(see Fig. 22A) , the individual operator setting information 

10 • collecting command is entered from the operation panel 104 . 
As a result, the controller 111 judges "Yes" at step SAl . 

At step SA3 , the controller 111 judges if the operator 
barcode 301 is read or not, and in this case it is judged 
"No". The operator barcode 301 is printed in the employee 

15 card 3 0 0 possessed by Mr . Yamada . At step SA4 , the controller 
111 judges if the operator ID corresponding to the operator 
is entered from the operation panel 104 or not, and it is 
judged "No" herein and the process goes to step SA3 to judge 
again . 

20 When the operator barcode 301 is pas sed over the reading 

panel 102, the reflected beam, for example, Rl reflected 
from the operator barcode 301 is received in the reflected 
beam detector 205 (see Fig. 2) of the optical unit 200. 

From the reflected beam detector 205, reflected beam 

25 signal Sri corresponding to the reflected beam Rl is issued 



to the barcode demodulator 110 through the bus 118. From 
the barcode demodulator 110, demodulated data is issued to 
the controller 111 through the bus 118. As a result, the 
controller 111 judges "Yes" at step SA3 , and the process 
5 goes to step SA5 . 

When the operator ID corresponding to Mr. Yaraada (for 
example, 001) is entered from the operation panel 104, the 
controller 111 judges ^'Yes" at step SA4 and the process goes 
to step SA5 . At step SA5 , first , the controller 111 acquires 

10 the information about the operator ID from the correspondence 
table (not shown) of operator ID and operator name. 

Consequently, the controller 111 stores the 
information of operator ID (001 in this case) and operator 
name (Taro Yamada) in the individual operator setting 

15 information database 800 shown in Fig. 6. At step SA6 , the 
controller 111 judges if the article barcode is read or not, 
and it is judged "No" in this case. The article barcode 
is given to each one of the plurality of articles specially 
prepared for collection of individual operator setting 

20 information. 

Hereinafter, the operator (Mr. Yamada) repeats the 
operation of scanning the barcodes of the plurality of 
articles the plurality of times by the own rhythm. That 
is, when the first article is passed over the reading panel 

25 102 by the operator, any one of the reflected beams Rl , R2 , 



and R3 reflected by the article barcode of the article is 
received in the reflected beam detector 205 (see Fig. 2) 
of the optical unit 200. Then, by the process mentioned 
above, the modulated data is issued from the barcode 
5 demodulator 110 into the controller 111. 

In consequence, the controller 111 judges '""'Yes" at 
step SA6 . At step SA7 , the controller 111 stores the 
information about the reading time about this article and 
the operation interval (the reading interval between the 

10 preceding article barcode and the present article barcode) 
in a memory (not shown) . In the case of the first article, 
however, since the information of operation interval cannot 
be obtained, only the reading time is held in the memory. 

At step SA8 , the controller 111 judges if an end command 

15 is entered from the operation panel 104 is not. The end 
command is a command for transferring the mode from the 
individual mode setting information collecting mode to the 
ordinary mode. 

In this case, the controller 111 judges "No" at step 

20 SA8 . At step SA9, the controller 111 judges if the next 
article barcode is read or not, and it is judged ""^No" in 
this case, and this judgement is repeated. When the next 
article barcode is read, the controller 111 judges "Yes" 
at step SA9 . 

25 At step SAIO, same as at step SA7 , the controller 111 



stores the information about the reading time about this 
article and the operation interval (the reading interval 
between the preceding article bar code and the present article 
barcode) in the memory (not shown) . 
5 Hereinafter, the same operation is repeated for the 

remaining articles, and steps SA6 to SAIO are repeated. As 
a result, the information about the plurality of reading 
times and operation intervals is held as measured values 
in the memory (not shown) . 

10 When an end command is entered from the operation panel 

104, the controller 111 judges ^"Yes" at step SA8 . At step 
SAll, the controller 111 averages the information of the 
plurality of operation intervals held in the memory (not 
shown) , and calculates the average operation interval. 

15 At step SA12 , the controller 111 averages the 

information of the plurality of reading times held in the 
memory (not shown) , and calculates the average reading time . 
At step SA13, the controller 111 calculates the difference 
between the average operation interval calculated at step 

20 SAll and the average reading time calculated at step SA12 , 
and obtains the average double read ban time. 

At step SA14 , the controller 111 stores the information 
of average operation interval, average reading time, and 
average double read ban time calculated at steps SAll to 

25 SA13 in the records ("operation interval", "reading time". 



and ''double read ban time") corresponding to the operator 
ID = 001 and operator name = Taro Yamada in the individual 
operator setting information database 800 shown in Fig. 6. 

At step SA15, the controller 111 displays a volume 
5 and/or tone setting screen 9 0 0 shown in Fig . 9 in the operation 
panel 104. This volume and/or tone setting screen 900 is 
a screen used by the operator for setting the volume and 
tone of the reading sound suited to the preference of the 
operator. The volume and/or tone setting screen 900 
10 displays a volume selection button group 901 for selecting 
one of volume levels 1 to 5 , a tone selection button group 

902 for selecting one tone from A to E , and a set button 

903 . 

At step SA16, the controller 111 judges if the set 
15 button 903 is pressed or not, and it is judged "No" in this 
case, and the same j udgement is repeated . The operator (Mr. 
Yamada in this case) selects volume "5" by the volume 
selection button group 901 and tone ''^A" by the tone selection 
button group 902 according to the own preference. When the 
20 operator presses the set button 903, the controller 111 
judges "Yes" at step SA16. 

At step SA17 , the controller 111 stores the information 
of volume ""5" and tone "A" selected in the volume and/or 
tone setting screen 900 in the records ("volume" and "tone") 
25 corresponding to the operator ID = 001 and operator name 



= Taro Yamada in the individual operator setting information 
database 800 shown in Fig. 6. 

At step SA18, the controller 111 judges if an IC card 
is inserted in the IC card reader /writer 115 or not, and 
5 if not inserted, it is judged "No", and the process goes 
to step SAl to judge again. When the IC card 400 possessed 
by Mr. Yamada, the operator, is inserted in the IC card 
reader /writer 115, the controller 111 judges "Yes" at step 
SA18 . 

10 At step SA19, the controller 111 controls the IC card 

reader/writer 115, and writes the information ("operator 
ID" to "tone") of the first record of the individual operator 
setting information database 800 shown in Fig. 6, in the 
IC card 400 as the individual operator setting information 

15 about Mr. Yamada, and judges at step SAl. Consequently, 
Mr. Yamada removes the IC card 400 from the IC card 
reader/writer 115. This IC card 400 is used in actual 
operation. 

Concerning Mr . Suzuki, other operator, same as in the 
20 case of Mr. Yamada, by way of steps SAl, and SA3 to SA19, 
the individual operator setting information is collected, 
and the individual operator setting information is stored 
(written) into the individual operator setting information 
database 800 (the IC card possessed by Mr. Suzuki) . The 
25 same operation is done for all other operators. As clear 



from Fig. 6, in the individual operator setting information 
database 800, the individual operator setting information 
corresponding to personal features of Mr. Yamada and Mr. 
Suzuki is stored. 
5 The ordinary mode is explained. At step SAl shown 

in Fig. 7, the controller 111 shown in Fig. 4 judges if the 
individual operation setting information collecting 
command is entered from the operation panel 104 or not, and 
it is judged "No" in this case. At step SA2 , the controller 

10 111 executes the ordinary mode processing. 

That is, at step SBl shown in Fig. 8, the controller 
111 judges if the operator barcode corresponding to the 
operator for actual operation is read or not. It is judged 
"No" in this case. At step SB2 , the controller 111 judges 

15 if the operator ID corresponding to the operator is entered 
from the operation panel 104 or not, and it is judged "No" 
in this case to go back to step SBl to judge again. 

Supposing Mr. Yaraada to be engaged in the operation 
of the barcode reader 100 as the operator, Mr. Yamada scans 

20 the operator barcode 301 shown in Fig. 4 to be read by the 
barcode reader 100. As a result, the controller 111 judges 
"Yes" at step SBl, and executes the process at step SB3 . 

In other method, when Mr. Yamada enters the operator 
ID from the operation panel 104, the controller 111 judges 

25 "Yes" at step SB2 , and executes the process at step SB3 . 



At step SB3 , the controller 111 judges if the IC card of 
the operator is inserted in the IC card reader /writer 115 
or not. 

When Mr. Yamada inserts the own IC card 400 into the 
5 IC card reader /writer 115, the controller 111 judges "Yes" 
at step SB3 . At step SB4 , the controller 111 compares the 
operator ID corresponding to the operator barcode read at 
step SBl (or the operator ID entered at step SB2) and the 
operator ID read from the IC card 400, and executes the 
10 operator ID checking process. 

At step SB5, the controller 111 judges if the ID input 
at step SB4 is authentic or not, that is, if the IC card 
400 is the one possessed by the operator or not , and if j udged 
"No", the process returns to the main routine shown in Fig. 
15 7 . 

In this case, the controller 111 judges "Yes" at step 
SB5. At step SB6, the controller 111 reads the individual 
operator setting information ("operation interval" =1.23 
sec, "reading time" = 0 . 6 sec , "double read ban time" = 0 . 63 
20 sec, "volume" = 5, "tone" = A; see Fig. 6) from the IC card 
400. This individual operator setting information is the 
information written in the IC card 400 at step SA19 shown 
in Fig. 7. 

At step SB7 , the controller 111 stores the individual 
25 operator setting information read at step SB6 into a memory 



(not shown) , and sets the operation standard. As a result, 
the controller 111 operates in the state corresponding to 
the personal features (rhythm, etc.) of Mr. Yamada on the 
basis of the operation standard (individual operator setting 
5 information) . Therefore, when Mr . Yamada operates in this 
state, as compared with the case of default setting 
information (see Fig. 5) , the reading apparatus can be 
operated according to the own rhythm and with the preferred 
reading sound, so that reading errors of article barcodes 

10 are decreased significantly. 

If judged "No" at step SB3, then at step SB8 , the 
controller 111 reads the default setting information 
("operation interval" =1.5 sec, "reading time" =0.75 sec, 
"double read ban time" = 0.75 sec, "volume" = 3, "tone" = 

15 C; see Fig. 5) from the default setting information database 
700 (see Fig. 5) . 

At step SB7 , the controller 111 stores the default 
setting information read at step SB8 in the memory (not shown) 
and sets the operation standard. As a result, the controller 

20 111 operates according to the operation standard (default 
setting information) . In this state, supposing Mr. Yamada 
operates, as compared with the case of individual operation 
setting information (see Fig. 6) , due to forced operation 
in unfavorable conditions such as different rhythm and 

25 unpleasant reading sound , reading error s of article barcodes 



occur frequently. 

As explained herein , according to the first embodiment , 
by collecting the individual operator setting information 
(operation interval, reading time, double read ban time, 
5 volume, tone; see Fig. 6) depending on personal features 
(rhythm, habitual manner, etc.) of the operator in the 
operation, since it is designed to monitor ( check for errors ) 
whether the operation conforms to the operation standard 
set according to the individual operator setting information 

10 corresponding to the operator before starting the operation , 
the operation standard is satisfied by the operation 
intrinsic to the specific operator, and the barcode reading 
error rate is lowered and the operation efficiency is raised . 

Also according to the first embodiment, since the 

15 operation standard is set according to the individual 
operator setting information (see Fig. 6) or default setting 
information (see Fig. 5), chances of user's choice are 
increased, and user's satisfaction can be enhanced. 

Also according to the first embodiment, before 

20 operation, since the individual operator setting 
information written in the IC card 400 is read and the 
operation standard is set on the basis of this individual 
operator setting information, the convenience of operators 
can be enhanced, for example, when operating a plurality 

25 of barcode readers by shifting every day. 



Also according to the first embodiment, as explained 
by referring to Fig. 9, since the operator is allowed to 
set the volume and tone information of reading sound as 
desired, the operator does not feel unpleasant when hearing 
the reading out during operation, and the efficiency of 
operation is enhanced, thereby contributing to reduction 
of reading error rate of barcodes. 

In the first embodiment uses the operator barcode 301 
for identifying the operator. However, the operator's 
fingerprint may be used for identifying the operator . This 
case is explained as a second embodiment. 

Fig. 10 is a block diagram of the second embodiment 
of the invention. In the diagram, same parts as shown in 
Fig. 4 are identified with same reference numerals. In the 
diagram, the barcode reader 100 and controller 111 shown 
in Fig. 4 are replaced by barcode reader 1000 and controller 
1001 . 

In Fig. 10, moreover, a fingerprint checker 1002 and 
a fingerprint reader 1003 are newly provided. In the second 
embodiment, further, in the memory unit 114, instead of the 
individual operator setting information database 800 shown 
in Fig, 5, an individual operator setting information 
database 1100 shown in Fig. 11 is stored. 

The controller 1001, same as the controller 111 (see 
Fig. 4) , controls output of laser light LI in the laser 



generator 201 (see Fig. 2) , controls payment according to 
demodulated data from the barcode demodulator 110, and 
controls communications with outside. Further, the 
controller 1001 also checks the fingerprint as described 
5 later. 

The individual operator setting information database 
1100 shown in Fig. 11 is a database for storing the individual 
operator setting information corresponding to personal 
features of the operator such as the rhythm, habitual manner , 
10 preference, and fingerprint file. The individual operator 
setting information database 1100 has fields for "operator 
ID", ^^operator name" , " operation interval " , " reading time " , 
"double read ban time" , "volume", "tone", "fingerprint file" , 
etc . 

15 The "operator name", "operation interval", "reading 

time", "double read ban time", "volume", and "tone" are 
synonymous with the "operator name", "operation interval", 
"reading time" , "double read ban time" , "volume", and "tone" 
of the individual operator setting information database 800 

20 shown in Fig. 6. The "fingerprint file" is the information 
about the image file of fingerprints of operators. 

The fingerprint file is used for identifying the 
operator. In the second embodiment, the information of 
"operator ID", "operator name", and "fingerprint file" is 

25 already stored. 



The fingerprint reader 1003 is an apparatus for reading 
the operator's fingerprint as image information. The 
fingerprint checker 1002 compares the fingerprint image read 
by the fingerprint reader 1003 and the fingerprint image 
5 corresponding to the fingerprint file in the individual 
operator setting information database 1100 (see Fig. 11) . 

The operation of the second embodiment (individual 
operator setting information collecting mode and ordinary 
mode) is explained below while referring to Fig. 12 and Fig. 
10 13 - 

The individual operator setting information 
collecting mode is explained in the first place. When 
collecting the individual operator setting information 
about Mr. Yamada (see Fig. 22A) as the operator, the 

15 individual operator setting information collecting command 
is entered from the operation panel 104. As a result, the 
controller 1001 shown in Fig. 10 judges "Yes" at step SCI 
shown in Fig. 12. 

At step SC3, the fingerprint checker 1002 judges if 

20 the fingerprint reader 1003 has read the operator's 
fingerprint or not, and it is judged "No" in this case, and 
the same judgement is repeated. When Mr. Yamada puts his 
finger on the fingerprint reader 1003, the fingerprint is 
read by the fingerprint reader 1003, and the information 

25 of the fingerprint image is put into the fingerprint checker 

3 8 



1002. Asaresult, the fingerprint checker 10 02 judges "Yes" 
at step SC3. 

At step SC4 , the fingerprint checker 1002 compares 
the fingerprint image read by the fingerprint reader 1003 
5 and the fingerprint image corresponding to the fingerprint 
file in the individual operator setting information database 
1100 (see Fig. 11) sequentially. At step SC5 , the 
fingerprint checker 1002 judges if the fingerprint input 
at step SC4 are authentic or not. 

10 When the fingerprint image read by the fingerprint 

reader 1003 and the fingerprint information corresponding 
to the fingerprint file (001. bmp) of the first record of 
the individual operator setting information database 1100 
(see Fig. 11) are matched, the fingerprint checker 1002 

15 judges "Yes" at step SC5. If judged "No" at step SC5, the 
process goes back to step SCI to judge again. 

At step SC6 , the controller 1001 designates the record 
of "operator ID" = 001 and "operator name" = Taro Yamada 
as shown in Fig. 11. In this record, information is stored 

20 at step SC15 and step SC18. Steps SC7 to SC20 correspond 
to steps SA6 to SA19 shown in Fig. 7 , and detailed description 
is omitted. 

The ordinary mode is explained. At step SCI shown 
in Fig. 12, the controller 1001 shown in Fig. 10 judges if 
25 the individual operator setting information collecting 



command is entered from the operation panel 104 or not, and 
it is judged "No" in this case. At step SC2, the controller 
1001 executes the ordinary mode process. 

That is, at step SDl shown in Fig. 13, the fingerprint 
5 checker 1002 judges if the fingerprint reader 1003 has read 
the fingerprint of the operator for the actual operation 
or not, and it is judged "No" in this case, and the same 
judgment is repeated. When Mr. Yamada puts his finger on 
the fingerprint reader 1003, the fingerprint is read by the 
10 fingerprint reader 1003, and the information of the 
fingerprint image is put into the fingerprint checker 1002. 
As a result, the fingerprint checker 1002 judges "'^Yes" at 
step SDl. 

At step SD2 , the fingerprint checker 11002 compares, 
15 same as at step SC4 (see Fig. 12) , the fingerprint image 
read by the fingerprint reader 1003 and the fingerprint image 
corresponding to the fingerprint file in the individual 
operator setting information database 1100 (see Fig. 11) 
sequentially. At step SD3 , the fingerprint checker 1002 
20 judges if the result of fingerprint checking at step SD2 
indicates that the fingerprint are authentic. 

When the fingerprint image read by the fingerprint 
reader 1003 and the fingerprint information corresponding 
to the fingerprint file (001. bmp) of the first record of 
25 the individual operator setting information database 1100 



(see Fig. 11) are matched, the fingerprint checker 1002 
judges "Yes" at step SD3 . 

If judged "No" at step SD3 , the process goes back to 
step SCI shown in Fig. 12 to judge again. Steps SD4 to SD9 
5 correspond to steps SB3 to SB8 shown in Fig. 8, and detailed 
description is omitted. 

As described herein, according to the second 
embodiment, using the fingerprint checking result about the 
operator as the trigger, since the individual operating 
10 setting information about the IC card 400 is written and 
read, the security can be enhanced. 

Incidentally, in the barcode reading operation by the 
operator, due to habitual manner of holding the article, 
there may be a statistic deviation in the beam (reflected 
15 beam) actually used for barcode demodulation out of three 
beams Bl , B2 , and B3 ( reflected beams Rl , R2 , and R3 ) shown 
in Fig. 1. 

For example, in the case of a certain operator, beam 
Bl (reflected beam Rl) is used for barcode demodulation. 
20 In the case of other operator , by contrast , beamB2 (reflected 
beam R2 ) is most frequently used for barcode demodulation. 

In the first embodiment, the information of the beam 
most frequently used due to operator's habitual manner may 
be also added to the individual operator setting information . 
25 Such a case is explained as a third embodiment below. 



In the third embodiment, the optical unit 200 shown 
in Fig. 3 is replaced by an optical unit 1200 shown in Fig. 
14 . In Fig. 14, same parts as in Fig. 3 are identified with 
same reference numerals. In the diagram, boundary laser 
5 detectors 1201i to 12OI4 are newly provided. These boundary 
laser detectors 1201i to I2OI4 detect the boundary laser 
light corresponding to the mutual border line of beams Bl 
to B3 . Herein, the boundary laser light is laser light L2 . 

The boundary laser detector 1201i is disposed near 

10 one side of a mirror 206i, and receives boundary laser light 
(laser light L2) and issues as beam boundary signal Ssl . 
The boundary laser detector I2OI2 is disposed between the 
mirror 206i and mirror 2O62, and when receiving boundary 
laser light (laser light L2) , it issues beam boundary signal 

15 Ss2. 

The boundary laser detector I2OI3 is disposed between 
the mirror 2O62 and mirror 2O63, and when receiving boundary 
laser light (laser light L2) , it issues beam boundary signal 
Ss3. The boundary laser detector I2OI4 is disposed near 
20 other side of the mirror 2O63, and receives boundary laser 
light (laser light L2) and issues as beam boundary signal 
Ss4 . 

The phase relation of the beam boundary signals Ssl 
to Ss4 is deviated by the portion of beam irradiation time 
25 T as shown in Fig . 16. Beam Bl is emitted in a period between 



pulse rise time tl of beam boundary signal Ssl and pulse 
rise time t2 of beam boundary signal Ss2 . 

Somewhere between pulse rise time tl and pulse rise 
time t2 , when beam Bl reflected by the article barcode, the 
reflected beam detector 205 (see Fig. 2) issues a reflected 
beam signal Sri corresponding to the reflected beam Rl . 

Therefore, by comparing the phase of the beam boundary 
signal Ssl and beam boundary signal Ss2 and the phase of 
the reflected beam Sri, the beam Bl used in barcode 
demodulation out of beams Bl to B3 can be identified. 

Also, in a period between pulse rise time t2 of beam 
boundary signal Ss2 and pulse rise time t3 of beam boundary 
signal Ss3 , beam B2 is emitted. Somewhere between pulse 
rise time t2 and pulse rise time t3 , when beam B2 reflected 
by the article barcode , the ref lected beam detector 2 0 5 (see 
Fig. 2) issues a reflected beam signal Sr2 corresponding 
to the reflected beam R2 . 

Therefore, by comparing the phase of the beam boundary 
signal Ss2 and beam boundary signal Ss3 and the phase of 
the reflected beam Sr2, the beam B2 used in barcode 
demodulation out of beams Bl to B3 can be identified. 

Similarly, in a period between pulse rise time t3 of 
beam boundary signal Ss3 and pulse rise time t4 of beam 
boundary signal Ss4, beam B3 is emitted. Somewhere between 
pulse rise time t3 and pulse rise time t4 , when beam B3 



reflected by the article barcode , the reflected beam detector 
205 (see Fig. 2) issues a reflected beam signal Sr3 
corresponding to the reflected beam R3 . 

Therefore , by comparing the phase of the beam boundary 
5 signal Ss3 and beam boundary signal Ss4 and the phase of 
the reflected beam Sr3 , the beam B3 used in barcode 
demodulation out of beams Bl to B3 can be identified. 

Fig. 15 is a block diagram of electric configuration 
of the third embodiment. In this figure, same parts as in 

10 Fig. 4 , Fig. 14 , andFig. 16 are identified with same reference 
numerals. In the diagram, the barcode reader 100 shown in 
Fig. 4 is replaced by a barcode reader 1300 . In this barcode 
reader 1300 , the controller 111 and optical unit 200 shown 
in Fig. 4 are replaced by a controller 1301 and an optical 

15 unit 1200 (see Fig. 14) . 

Further, in the third embodiment, instead of the 
individual operator setting information database 800 shown 
in Fig. 6, an individual operator setting information 
database 1400 shown in Fig. 17 is stored in the memory unit 

20 114. 

The controller 1301, same as the controller 111 (see 
Fig. 4) , controls output of laser light LI in the laser 
generator 201 (see Fig. 2) , controls payment according to 
demodulated data from the barcode demodulator 110, and 
25 controls communications with outside. Further, the 



controller 1301 also execute processing of setting the 
frequent beam as the individual operator setting information 
as described below. 

The individual operator setting information database 
5 1400 shown in Fig. 17 is a database for storing the individual 
operator setting information corresponding to personal 
features of the operator such as the rhythm, habitual manner , 
preference, etc. The individual operator setting 
information database 1400 has fields for "'operator ID", 
10 "operator name", "operation interval", "reading time", 
"double read ban time" , "volume", "tone", " frequent beam" , 
etc . 

The "operator name", "operation interval", "reading 
time", "double read ban time", "volume", and "tone" are 

15 synonymous with the "operator name", "operation interval", 
"reading time" , "double read ban time" , "volume", and "tone" 
of the individual operator setting information database 800 
shown in Fig. 6. 

The "frequent beam" is the information about the beam 

20 most frequently used in actual barcode demodulation out of 
beams Bl to B3 , due to the habitual manner of the operator 
when operating to read the article barcode. The reflected 
beam signal corresponding to this frequent beam is higher 
in reliability in barcode demodulation as compared with the 

25 reflected beam signals corresponding to the other beams. 



The operation of the third embodiment is explained 
below while referring to the flowchart shown in Fig. 18. 
The individual operator setting information collecting mode 
and the ordinary mode are explained below. 
5 The individual operator setting information 

collecting mode is explained in the first place. When 
collecting the individual operator setting information 
about Mr. Yamada (see Fig. 22A) as the operator, the 
individual operator setting information collecting command 

10 is entered from the operation panel 104. As a result, the 
controller 1301 judges "Yes" at step SEl shown in Fig. 18. 

At step SE3 , the controller 1301 judges if the operator 
barcode 301 is read or not, and it is judged "No"' in this 
case. AtstepSE4, the controller 1301 judges if the operator 

15 ID corresponding to the operator is entered from the 
operation panel 104 or not, and it is judged ""No", and the 
process goes to step SE3 to judge again. 

When the operator barcode 301 is passed over the reading 
panel 102, the operator barcode 301 is read according to 

20 the operation mentioned above. As a result, the controller 
1301 judges "Yes" at step SE3, and the process goes to step 
SE5 . 

Further, when the operator ID (for example, 001) 
corresponding to Mr. Yamada is entered from the operation 
25 panel 104, the controller 1301 judges "Yes" at step SE4 , 



and the process goes to step SE5. At step SE5, same as at 
step SA5 (see Fig. 7) , the information of operator ID (001 
in this case) and operator name (Taro Yamada) is stored in 
the individual operator setting information database 1400 
5 shown in Fig. 17. 

At step SE6, same as at step SA6 (see Fig. 7) , the 
controller 1301 judges if the article barcode is read or 
not , and it is j udged "No" in this case. The article barcode 
is given to each one of the plurality of articles specially 
10 prepared for collection of individual operator setting 
information . 

Hereinafter, the operator (Mr. Yamada) repeats the 
operation of scanning the barcodes of the plurality of 
articles the plurality of times by the own rhythm. That 
15 is, when the first article is passed over the reading panel 
102 by the operator, any one of the beams Bl , B2 , and B3 
is reflected by the article barcode of the article. 

As a result, any reflected beam of the reflected beams 
Rl , R2 , and R3 is received in the reflected beam detector 
20 205 (see Fig. 2) of the optical unit 200 . Then, by the process 
mentioned above, the modulated data is issued from the 
barcode demodulator 110 into the controller 1301. 

In consequence, the controller 1301 judges "Yes" at 
step SE6. At step SE7 , the controller 1301, same as at step 
25 SA7 (see Fig. 7) , stores the information about the reading 



time about this article and the operation interval (the 
reading interval between the preceding article barcode and 
the present article barcode) in a memory (not shown) . Since 
this is the first article, however, the information of 
operation interval is not held in the memory. 

At step SE8, from the relation of the phase of beam 
boundary signals Ssl to Ss4 shown in Fig. 16 and the phase 
of reflected beam (one of r ef lected beam signals Sri to Sr3) , 
the beam (for example, beamBl) used in barcode demodulation 
out of beams Bl to B3 is specified. 

At step SE9, the controller 1301 holds the beam (beam 
Bl in this case) specif led at step SE8 in a memory (not shown) . 
At step SEIO, the controller 1301 judges if an end command 
is entered from the operation panel 104 or not, and it is 
judged "No" in this case. 

At step SEll, the controller 1301 judges if the next 
article barcode is read or not, and when the next article 
barcode is read, the controller 1301 judges "Yes" at step 
SEll. 

At Step SE12, same as at step SE7 , the controller 1301 
stores the information about the reading time about this 
article and the operation interval (the reading interval 
between the preceding article barcode and the present article 
barcode) in the memory (not shown) . 

Hereinafter, the same operation is repeated for the 



remaining articles, and steps SE6 to SE12 are repeated. As 
a result, the information about the plurality of reading 
times and operation intervals and the beam used in the barcode 
demodulation is held as measured values in the memory (not 
5 shown) . 

When an end command is entered from the operation panel 
104, the controller 1301 judges "Yes" at step SEIO. At step 
SE13, the controller 1301 calculates the average operation 
intervals same as at step SAll (see Fig. 7) . 

10 At step SE14, the controller 1301 calculates the 

average reading time same as at step SA12 (see Fig. 7) . At 
step SE15 , the controller 1301 calculates the average double 
read ban time same as at step SA13 (see Fig. 7) . At step 
SE16, of the information of the plurality of beams held in 

15 the memory (not shown) at step SE9 , the mostly frequently 
used beam is specified as the frequent beam (for example, 
beam Bl) . 

At step SE17 , the controller 1301 stores the 
information of average operation interval, average reading 
20 time, average double read ban time, and frequent beam 
calculated or specified at steps SE13 to SE16 in the records 
( ""^operation interval", "reading time", "double read ban 
time", and "frequent beam") corresponding to the operator 
ID = 001 and operator name = Taro Yaraada in the individual 
25 operator setting information database 1400 shown in Fig. 



17 . 

At step SE18, the controller 1301 displays a volume 
and/ or tone setting screen 9 0 0 shown inFig. 9 in the operation 
panel 104. At step SE19, the controller 1301 judges if the 
5 set button 903 is pressed or not, and it is judged "No" in 
this case, and the same judgement is repeated. 

When the operator (Mr. Yamada) presses the set button 
903 after selecting the volume and tone in the specified 
operation, the controller 1301 judges "Yes" at step SE19 . 
10 At step SE20, the controller 1301 stores the 

information of volume "^5" and tone "A" selected in the volume 
and/or tone setting screen 900 in the records ("volume" and 
''^tone") corresponding to the operator ID = 001 and operator 
name = Taro Yamada in the individual operator setting 
15 information database 1400 shown in Fig. 17. 

At step SE21, the controller 1301 judges if an IC card 
is inserted in the IC card reader /writer 115 or not, and 
it is judged ''^Yes" in this case. 

At step SE22, the controller 1301 controls the IC card 
20 reader/writer 115, and writes the information ("operator 
ID" to "tone", and "frequent beam") of the first record of 
the individual operator setting information database 1400 
shown in Fig. 17 , in the IC card 400 as the individual operator 
setting information about Mr. Yamada, and judges at step 
25 SEl. Consequently, Mr. Yamada removes the IC card 400 from 



the IC card reader/writer 115, and is used in actual 
operation . 

The ordinary mode is explained. At step SEl shown 
in Fig. 18, if judged ^^No", the controller 1301 executes 
5 the ordinary mode processing at step SE2 . 

That is, at step SBl shown in Fig. 8, the controller 
1301 judges same as at step SBl and SB2 . Supposing Mr . Yamada 
to be engaged in the operation of the barcode reader 1300 
as the operator, Mr. Yamada scans the operator barcode 301 
10 shown in Fig. 15 to be read by the barcode reader 1300. As 
a result, the controller 1301 judges "Yes" at step SBl, and 
executes the process at step SB3 . 

At step SB3 , the controller 1301 judges if the IC card 
of the operator is inserted in the IC card reader/writer 
15 115 or not, and it is judged ''^Yes" in this case. At step 
SB4 , the controller 1301 checks the operator ID same as 
explained above. 

When checking results are matched at step SB4 , the 
controller 1301 judges "Yes" at step SB5 . At step SB6 , the 
20 controller 1301 reads the individual operator setting 
information ( "operation interval " = 1 . 23 sec , "reading time " 
= 0.6 sec, "double read ban time" = 0.63 sec, "volume" = 
5, "tone" = A, "frequent beam" = Bl ; see Fig. 17) from the 
IC card 400. This individual operator setting information 
25 is the information written in the IC card 400 at step SE22 



shown in Fig . 18 . 

At step SB7 , the controller 1301 stores the individual 
operator setting information read at step SB6 into a memory 
(not shown) , and sets the operation standard. As a result, 
5 the controller 1301, as the controller 111 (see Fig. 4) , 
operates in the state corresponding to the personal features 
(rhythm, etc.) of Mr. Yamada on the basis of the operation 
standard (individual operator setting information) . 

In the event of an error occurring during barcode 

10 demodulation, the controller 1301 controls to demodulate 
the barcode by the barcode demodulator 110 by preferentially 
using the reflected beam signal (in this case, the reflected 
beam signal Sri) corresponding to the "frequent beam" (in 
this case, beam Bl) . 

15 In the third embodiment, it may be also controlled 

to demodulate the barcode by the barcode demodulator 110 
by always using the reflected beam signal (in this case, 
the reflectedbeam signal Sri) corresponding to the "frequent 
beam" (in this case, beam Bl) . 

20 As explained herein , according to the third embodiment , 

by specifying the most frequently used beam out of the 
plurality of beams Bl to B3 due to personal features (manner 
of holding an article, etc.) of the operator in operation, 
the article barcode is read by using the frequent beam 

25 preferentially, so that the reliability of barcode reading 



may be enhanced. 

Moreover, before operation , since the beam information 
written in the IC card 400 is read and the beam information 
is set, the convenience of operators can be enhanced, for 
example, when operating a plurality of barcode readers by 
shifting every day. 

The first to third embodiments of the invention are 
described in detail by referring to the accompanying drawings , 
but specific examples are not limited to the first to third 
embodiment alone , but other design changes and modifications 
without departing from the scope of the invention are also 
included in the invention. 

For example, in the first to third embodiment, various 
databases are stored in the memory unit 114 (see Fig. 4, 
Fig. 10, and Fig. 15) , but instead of the memory unit 114, 
various databases may be also stored in a memory unit 501 
or a memory unit 601. 

In the first to third embodiment, using the command 
input by the input device 502 as the trigger, the individual 
operator setting information may be written in the IC card 
400, or the individual operator setting information may be 
read from the IC card 400. In the third embodiment, also, 
it may be designed to check the fingerprint by using the 
fingerprint checker 1002 and fingerprint reader 1003 shown 



As described herein, according to the invention, by 
collecting the individual operator setting information 
depending on personal features of the operator in the 
operation, since it is designed to monitor whether the 
operation-conforms to the operation standard set according 
to the individual operator setting information 
corresponding to the operator before starting the operation, 
the operation standard is satisfied by the operation 
intrinsic to the specific operator, and the code reading 
error rate is lowered and the operation efficiency is raised. 

Moreover, since at least the rhythm of the operator 
in operation is used as the personal features, the operator 
can operate by the own sense of rhythm, and the code reading 
error rate is lowered, and the operation efficiency is 
enhanced . 

Furthermore, the operation standard is set either by 
the individual operator setting information or default 
setting information, chances of user ' s choice are increased, 
and user's satisfaction can be enhanced. 

Moreover, before operation, since the individual 
operator setting information written in a portable recording 
medium is read and the operation standard is set on the basis 
of this individual operator setting information, the 
convenience of operators can be enhanced, for example, when 
operating a plurality of barcode readers by shifting every 



day . 

Furthermore, using the authentication result about 
the operator as the trigger, the individual operator setting 
information about portable recording medium is written and 
read, so that the security may be enhanced. 

Moreover, since the operator is allowed to set the 
preferred volume and tone of specified sound, the operator 
does not feel unpleasant when hearing the specified sound 
during operation, and the operation efficiency is enhanced, 
further contributing to reduction of code reading error rate . 

Furthermore, before operation, since the information 
of volume and tone written in a portable recording medium 
is read and this information of volume and tone is set, the 
convenience of operators can be enhanced, for example, when 
operating a plurality of barcode readers by shifting every 
day . 

Moreover, by specifying the most frequently used beam 
out of the plurality of beams due to personal features of 
the operator in operation, the code is read by using the 
specified beam preferentially, so that the reliability of 
code reading may be enhanced. 

Although the invention has been described with respect 
to a specific embodiment for a complete and clear disclosure, 
the appended claims are not to be thus limited but are to 
be construed as embodying all modifications and alternative 



constructions that may occur to one skilled in the art which 
fairly fall within the basic teaching herein set forth. 
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